Twenty chickpea genotypes including four varieties were evaluated for the existence of genetic variability and to know the interrelationship among yield traits under study during 2013-2014, at University of Agriculture, Faisalabad. The experiment was carried out in a randomized complete block (RCB) design with three replications. Data were recorded on number of days taken to flowering, number of primary branches plant -1 , number of secondary branches plant -1 , plant height, number of days taken to maturity, number of pods plant -1 , numbers of seed pods -1 , total plant weight, Number of grains plant -1
INTRODUCTION
Chickpea (Cicer arietinum L.) commonly known as gram belongs to the family leguminosae is a major pulse crop that contributes about 12 % of the world pulse production (Khan et al., 2011) . It has the ability to fix the atmospheric nitrogen and improve soil fertility that ultimate lower the cost of production (Ali et al., 2008) . It is the third most important pulse crop after dry bean and peas with a wide distribution across the tropics, sub tropics and temperate regions (Singh, 1997) . It is an important source of dietary protein of the pre-dominant population of Indian sub-continent (Viveros et al., 2001) . The Asian region contributes 70% to the total world's chickpea production (Malik et al., 2010) . In Pakistan, it is cultivated on 0.98 million hectares with production of 0.67 million tons (Anonymous, 2012-13) .
For any breeding program the genetic variability play an important role as it provide opportunity to plant breeder for selection of high yielding genotypes. Meanwhile, the information of yield and its association with yield contributing parameter provide the basis for the effective selection of improved varieties (Saleem et al., 2005) . Information of the genetic variation with the help of suitable parameters such as genetic advance, heritability estimate and genetic coefficient of variation are the prime requirements of an effective breeding program. The concept of heritability determines the difference observed among the characters is due to environmental influence or a result of genetic makeup. Genetic advance gives an idea of possible improvement of new population through selection, when compared to the parent population. The genetic advance depends upon the amount of genetic variability and magnitude of the epistasis effect of the environment (Gul et al., 2013) .
Some of the attributes are significantly associated among themselves and with grain yield. The analysis of relationships among these characters and their associations with grain yield is essential to establish selection criteria (Atta et al., 2008) . Progress in any breeding program depends upon the nature and magnitude of variability present in the parent population. Assessment of the extent of genetic variability within chickpea is fundamental for chickpea breeding (Qureshi et al., 2004) .
During chickpea breeding, the main consideration must be heritability along with genetic advance as alone is not a good indicator of the amount of desirable genetic variability (Noor et al., 2003) . The information regarding genetic variability, heritability and association of various characters provide a basis to the plant breeders to breed the chickpea genotypes possessing higher yield potential. Selection based on grain yield a polygenic character, is usually not very efficient, but selection based on its component characters could be more efficient.
Grain yield is the main consideration and the most complex trait for breeder point of view as it dependent upon the interaction of genetic makeup of plant and environment. Apart from direct selection for grain yield, the objective of enhanced yield may, in most situations, be more effectively fulfilled on the basis of performance of yield and its components. These components may contribute directly or indirectly to the overall yield (Zeeshan et al., 2013) . . Path coefficient analysis is one of the reliable statistical techniques to quantify the interrelationships of different yield components (Mushtaq and Saleem, 2013) . The present study was initiated with the prime objective of estimating mutual relationships among different quantitative traits and the type and extent of their contribution to ultimate seed yield.
MATERIALS AND METHODS
Twenty chickpea genotypes including four varieties obtained from different national institutions were planted in the randomized complete block design (RCBD) with three replications, in the experimental field of Department of Plant Breeding and Genetics, University of Agriculture Faisalabad, during 2013-14. Each genotype was planted in a separate plot which was consisted of three rows of four meter length, with a plant-toplant and row-to-row distance of 10 and 30 cm, respectively. The plots were separated by a distance of 60 cm. Recommended cultural practices were carried out to maintain healthy crop growth (Reference??). Number of days to flowering at the time when at least 50% flowering was recorded for yield and its various yield contributing traits including, number of primary branches -1 , number of secondary branches -1 , plant height, number of days taken to maturity, number of pods plant -1 , total numbers of grain per pods, total plant weight, Number of grains plant -1 , 100-seed weight and grain yield plant -1 . The data were subjected to analysis of variance to test the level of significance among the genotypes for different characters under study (Steel and Torrie, 1980) . Genetic parameters, genetic correlation coefficients were computed according to the methods followed by Singh and Chaudhary (1985) . The significance of genotypic correlation coefficients was tested with the help of standard errors as suggested by Reeve and Rao (1981) whereas path coefficient analysis was conducted according to Dewey and Lu (1959) .
RESULTS AND DISCUSSION
Genotypes differed for all the characters recorded, indicating a considerable range of genetic variability (Table 1 ). The maximum grain yield was recorded in the variety PB-2008, while the lowest yield was obtained from the genotype 3019. The phenotypic coefficient of variation (PCV) was invariably slightly higher than their corresponding genetic coefficients of variations (GCV) due to influence of environment on character expression (Table 2) . Uddin et al. (1990) , Noor et al. (2003) , Arshad et al. (2004) , Ozcelikand and Bozoglu (2004) and Idrees et al. (2006) have reported similar results in chickpea. Estimates of broad sense heritability varied from 0.945 in number of primary branches plant -1 to 0.977 for 100 seed weight.
The genetic advance (5% selection intensity) was the highest for total plant weight (9.054), plant height (9.054), number of pods plant -1 (6.414), 100 grain weight (2.941) and grain yield plant -1 (2.908), while it was the lowest for number of grains plant -1 (0.046) and number of secondary branches plant -1 (0.211). It indicated that improvement could be achieved through simple selection from total plant weight, plant height and number of pods plant -1 . Heritability alone is not useful but this statistic along with genetic advance is valuable (Yadav et al., 2003) . For number of primary branches plant -1 , number of grains pods -1 and number of secondary branches plant -1 , high heritability was associated with low genetic advance, indicating the influence of dominant and epistatic genes for these characters. High genetic advance of total plant weight and plant height coupled with high heritability, indicated that additive genes effect were important in determining these characters. 
Correlation coefficient and path analysis
The genotypic and phenotypic correlation coefficients revealed that the genotypic correlations were greater than phenotypic for most of the characters (Table 3) . Grain yield plant -1 was positive and significantly correlated with total plant weight, number of pods plant -1 , number of grains plant -1 and 100 grain weight but it was negatively correlated with number of grains plant -1 . The days taken to maturity show negative and highly significant correlation with grain yield plant -1 . The estimation of contribution by the individual character in the grain yield, which showed that number of grains pods -1 had maximum positive direct effect on grain yield plant -1 followed by 100 grain weight, number of grain plant -1
, number of secondary branches, number of days taken to maturity, number of primary branches, number of days taken to flowering while characters like plant height and total plant weight had negative direct effects on grain yield.
An overall appraisal of the correlation matrix and path coefficient analysis reveals that number of grains plant -1 and number of pods plant -1 exerted great influence both directly and indirectly on grain yield. Correlation between numbers of grains plant -1 and grain yield was greatly reduced owing to the indirect negative influence of number of pods plant -1 . If maximum grain yield is to be obtained, a compromise is made during selection for these two traits and other traits have to give consideration. Suitable recombination might be obtained through biparental mating, mutation breeding or diallal selective mating to break undesirable linkage (Ghafoor et al., 1990 The results obtained from the above discussion suggested that plant height, total plant weight, primary branches plant -1 and 100-seed weight gave more yield when selection was based on these characters. Genetic potential of genotypes revealed highly significant differences for all the studied traits. Genotype 4009 and 1288 had maximum total plant weight. Genotype 1017 and variety Noor-2009 had maximum pods plant -1 . Genotype 1115, 210 and Variety PB-2008 had maximum 100-grains weight. These genotypes can safely be used in future chickpea breeding programs for further exploitation of their genetic variability.
